We investigated whether post-earnings announcement drift (PEAD) in the Korean stock market is related to investor inertial behavior under a directional trend in market sentiment. Given that investors tend to procrastinate due to their belief in the persistence of the current market's condition and thus underreact to earnings information, we examined whether this investor inertia influences the drift in stock price following an earnings announcement. Our findings show that when the market sentiment continues to shift upwardly (downwardly) over the pre-and post-earnings announcement period, positive (negative) drift occurs. Note that these results are robust to control for the effect of market sentiment at a specific point in time. We suggest that investors do not fully respond to new earnings information due to investor inertial behavior under the market sentiment with a consistent trend. Overall, our study sheds light on a determinant of PEAD as one of the market anomalies in terms of investors' cognitive bias by documenting the relation between PEAD and investor inertia.
Introduction
We investigate whether post-earnings announcement drift is associated with investor inertial behavior under a directional trend in market sentiment in the Korean stock market (KSE). Post-earnings-announcement drift (henceforth, PEAD) is defined as the anomalous stock price behavior in a capital market in which stock price moves continuously with directional unexpected earnings even after the earnings information is announced [1, 2] . Given that the PEAD phenomenon is generally explained by a delayed stock response due to investors' underreaction to earnings news (i.e., unexpected earnings), we focus on investor inertia, a type of cognitive bias in psychology, as an influential factor in PEAD. Market sentiment generally represents the market mood at any given time. Among investors in a practical field, it is referred to as stock valuation or investment strategy. It is known that higher (lower) sentiment indicates that the overall market state is more (less) optimistic. According to the literature on investor inertia, investors tend to procrastinate their decision making and retain their initial decisions by relying on existing information, and this tendency is known to be pronounced under a stable environment [3] . In physics, inertia is defined as the property of an object's resistance to change in velocity, which is also called Newton's first law. That is, due to inertia, an object will continue to stay in uniform motion unless an external force is applied, making it change its course or speed. Understanding investors' inertia in a capital market is important because it enables us to address critical issues related to the inefficient market (i.e., PEAD) and their role in shaping stock prices for securities investors hold [4, 5] . The following article clearly presents a tendency for investor inertia in Korea. " . . . the law of inertia in psychology is defined as an investor's vague belief that a current psychological state or situation will remain unchanged for several periods. For instance, four years ago, many experts stressed that investors should sell real estate in provincial cities and buy properties in metropolitan areas while announcing a negative forecast for apartment prices in rural areas. However, what happened to the markets? The price of real estate in provincial cities soared sharply, and on the contrary, real estate prices in metropolitan areas plummeted dramatically. Why do these results occur? The reason is that the law of inertia influences experts' and investors' beliefs. At the time, the price of local apartments had been continuously low for about five years, and thus, this situation made both experts and investors overconfident that it would be too difficult to rebound . . . ." Investors' psychology, "the law of inertia" [6] .
In this context, we postulate that a continuation of directional market sentiment induces investor inertial behavior and hypothesize that PEAD is systematically related to investors' underreaction, which is attributable to investor inertia under the market sentiment with trend. Allowing us to be able to predict future stock returns by showing a continuation of stock price movement, PEAD resembles the price momentum documented in finance literature. However, those two phenomena are different in that while price momentum allows investors to obtain the hedge returns based on past returns information [7] [8] [9] , PEAD allows investors to obtain the hedge returns based on unexpected earnings information in the earnings announcement period [1, 10] . In this paper, we focus on PEAD analysis covering investors' underreaction to earnings information due to investor inertia in the situation in which market sentiment has a directional trend. That is, when investors lie in the market mood which changes with a trend of increase or decrease, investor inertial behavior occurs, which leads to the delayed stock price reaction. To be specific about the relation between PEAD and change in market sentiment in connection with investor inertia, investors are likely to expect the current market state to last going forward and adhere to their prior belief based on the current state of the market sentiment. To delineate our prediction in terms of market pricing, if market sentiment has continuously moved upward from the previous period, then considering a target firm over-valued for a certain period of time, investors are likely to ignore especially positive unexpected earnings that incorporate information about future earnings increase (that's where the inertia comes in). However, as investors understand the implication of positive unexpected earnings as time goes by, stock price reflects such investors' behavior and thus stock price drift occurs on positive unexpected earnings. Conversely, if the market sentiment has continuously moved downward from a previous period, stock price drift occurs on negative unexpected earnings.
While prior studies document that stationary market sentiment plays a crucial role in moving share prices in the stock market [4] , our intuition provides a new perspective on the effect of market sentiment on the stock market by suggesting that moving sentiment over the earnings announcement periods also influences market pricing aside from the level of market sentiment at a specific point in time. This is rather practically evident. Most articles of news media on market sentiment often deliver the information about the change in market sentiment (i.e., trend) with investors' behavior also forecasted accordingly. Also, technical analysis in finance means investors tend to forecast future in the basis on market trend, rather than the level of market state. It implies that the information of market sentiment trend is worth it for investors to make decisions. In this context, we posit it is based on a change in market state by the time that investors take actions, and in such respect, we revisit the relation between stock price drift and market sentiment, indicating discriminative analysis from previous research.
The Korean stock market is characterized by the relatively high participation of individual investors among the emerging markets, where institutional investors are major market players [11] .
Since individual investors are likely to be affected by the market sentiment [12] , the Korean stock market is generally considered sensitive to the market sentiment.
However, very little research has examined the relation between market sentiment and investor responsiveness to earnings news in Korea. Moreover, relative to the level of market sentiment at a specific point in time, studies on the effect of the market sentiment with trend on market inefficiency are absent, as far as we know.
Using quarterly data from 2002 Q4 to 2017 Q4 in the Korean stock market (Korea Stock Exchange), we conduct portfolio tests by upward trend and downward trend in market sentiments and run a regression analysis. We employ the composite index suggested by a prior study [13] as a proxy for market sentiment. We find that the magnitude of drift in stock price subsequent to an earnings announcement is significantly related to the market sentiment with trend over two periods prior to and following an earnings announcement. More specifically, for an upward (downward) trend in market sentiment, PEAD occurs on positive (negative) unexpected earnings, and these results are robust after controlling for the effect of the state of the market sentiment at a specific point in time (i.e., both prior to and following earnings announcements). Additionally, we show that the subsequent abnormal return following an earnings announcement is incrementally lower when the prior-sentiment is higher but indifferent to following-sentiment. Overall, our findings suggest that the stock price drift is affected by the investor inertia under a continuation of directional market sentiment as a proxy for a stable environment, not subsuming the effect of market sentiment in a period following earnings announcements per se.
By linking post-earnings announcement drift to the market sentiment with trend, our study provides quite different insights from prior studies into market anomalies examining subsequent abnormal returns relative to the level of market sentiment at a specific point in time. This paper contributes to the academic and practical accounting fields in several ways. First, our research findings add another determinant of PEAD to the literature by documenting the relation between PEAD and investor inertial behavior. Second, by investigating how an investor's cognitive bias (i.e., problem of inertia) affects abnormal returns in earnings-based trading strategies, our study is useful to professional investors who try to capture abnormal returns from market mispricing. Third, our findings are also valuable to academic fields interested in understanding stock price behavior and estimating a firm's intrinsic value.
This paper is organized as follows. In Section 2, we discuss the background and develop the hypothesis. The methodology, including sample selection, variable definitions, and model specification, is presented in Section 3. We provide our empirical test results in Section 4. Finally, Section 5 concludes the paper.
Background and Development of Hypothesis

Post-Earnings Announcement Drift (PEAD) and Investor Inertial Behavior
PEAD is defined as the phenomenon in which stock returns drift continuously for several periods in the direction of unexpected earnings following earnings announcement dates [1, 2] . Since this contradicts the efficient market hypothesis, which suggests that stock price fully and immediately reflects the public information for future earnings in an earnings announcement period, PEAD is generally understood as an accounting-based market anomaly. While a large number of studies have explained the causes of this phenomenon in terms of transaction cost, risk, and a methodological problem [14] [15] [16] , the most common explanation is investors' underreaction to the underlying information in unexpected earnings that incorporate the information about future earnings change [10, 17] . The evidence is similar to the documents in Korea. Nah [18] documents that PEAD exists in the Korean stock market and that the magnitude of such drift is similar to that in the US stock market. Since Nah [18] reported the existence of PEAD, several studies have shown that information uncertainty [19] and investor sophistication [20, 21] are related to this phenomenon.
The factors determining the magnitude of PEAD are summarized in three dimensions. First, the proxies for the information environment such as firm size, analyst following, accounting disclosure policy, and Big 4 audit firms are negatively related to the extent of PEAD [14, 15, [22] [23] [24] [25] [26] . This suggests that the rich environment of information improves the informational efficiency for investors in interpreting earnings information, consequently lowering the magnitude of PEAD.
Second, earnings' quality affects the magnitude of PEAD [27, 28] . To the extent that PEAD is attributable to the investors' ignorance of the property of earnings, investors' underreaction to more persistent (volatile) earnings results in a greater (lesser) PEAD magnitude. This argument is associated with investors' conservatism in which investors tend to react more efficiently to bad news, since the current earnings of firms with loss or negative unexpected earnings is less persistent. Third, the magnitude of PEAD decreases with investor sophistication [22, 29] . More sophisticated investors such as institutional investors or foreign investors in emerging markets are superior in disentangling future earnings information through the financial statement analysis and are likely to benefit from their private information as well. In this context, the firms with more sophisticated investors reveal less PEAD.
Several recent studies in behavioral finance document that investors' underreaction to earnings information is attributable to investors' cognitive biases [30, 31] . While a conventional asset pricing theory documents that investors are rational and can promptly rebalance their portfolios [32] , this literature offers evidence that they have limited attention and even contribute to the emergence of mispricing. The general concept that the studies document is that when new earnings information arrives, investors are inclined to look for other information such as heuristics to be convinced of their prior belief [33] [34] [35] . Furthermore, they can be over-confident in their belief and cling to their initial decision. As a result, they often do not change their portfolio positions for an extended period in the context of investor inertial behavior [3, 36, 37] .
Inertia, which is referred to as the tendency to stick to an initial decision or procrastinate decision making in an equity market, is the norm for a wide range of investors [5] . Baker et al. [3] document the consequences of investor inertia for a stock-for-stock merger, reporting that acquirers tend to experience a smaller negative price impact when investors of target firms are inertial in evaluating new shares in the merger. This means that the inertial behavior of investors may lead them to overlook valuable information for assets pricing. A growing number of empirical research studies in household finance also show that retail investors are inactive in portfolio management [36, 38, 39] , which is often a rational decision given their limited attention [5] . For example, Madrian and Shea [39] suggest that the default behavior resulting from participants' inertia works in the determination of individual savings behavior by showing evidence that 401 (k) participation is significantly higher under automatic enrollment. Agnew et al. [38] also document substantial inertia among investors, particularly in their retirement accounts, with close to 90% never altering their portfolios. Bilias et al. [36] report that most stock account owners (up to 70%) exhibit portfolio inertia in investor trading behavior. Hirshleifer and Welch [37] show analytical evidence that investors exhibit inertia behavior, especially when their past actions are highly informative and they are prone to memory loss. Taken together, these investors' limited attention may result in investors' underreaction to new earnings information, consequently causing the stock price to diverge from the firm's intrinsic value.
Research Model Specification
Several papers on the effect of investors' cognitive bias on stock return patterns state that market sentiment affects market pricing [40] [41] [42] . Market sentiment is generally defined as the level of the market state representing the extent that investors are optimistic or pessimistic about future performance. Specifically, high (low) market sentiment reflects the market's optimism (pessimism). Related literature documents that stock prices, under a high (low) sentiment, generally tend to be upwardly (downwardly) biased, indicating that stock prices are likely to be over-valued (under-valued) due to investor optimism (pessimism). However, mispriced stocks ultimately do revert to fundamental values as new information arrives. Stock returns for over-valued (under-valued) firms due to high (low) sentiment, in turn, decrease (increase) after earnings announcements. To summarize, the subsequent stock returns decrease with the level of market sentiment.
To the extent that PEAD occurs due to investors' delayed reaction related to stock price correction, the market sentiment prior to earnings announcements can be a factor in the magnitude of PEAD. Regarding this argument, Mian and Sankaraguruswamy [43] show that the stock price reaction varies with respect to the earnings news with investors' expectations based on the level of market sentiment. They report that stock price sensitivity to positive (negative) unexpected earnings is higher during periods of high (low) sentiment than during periods of low (high) sentiment. This indicates that the level of market sentiment would have an effect on the delayed stock price drift on unexpected earnings as well, and also, PEAD on signed unexpected earnings is amplified in different directions by high/low sentiment. Park [44] , who found evidence on the effect of market sentiment on market pricing of corporate earnings in the Korean stock market, also documents the asymmetric effect on cumulative abnormal returns on unexpected earnings.
Research Motivation and Hypothesis Development
Previous literature documents the effect of the market sentiment level at a specific point in time (i.e., pre-announcement period) on the market's response to earnings news. However, market sentiment states may change to focus on other aspects over the periods of earnings announcements, and their transitions themselves may contain distinctive information for forecasting the future performance of a firm. In general, investors are likely to take the trend of the market mood into account when forming their expectation of how the market mood will change in the future [45] . This leads us to a further question on whether the trend in market sentiment between pre-and post-earnings announcement periods influences stock price reaction to earnings announcements.
Stock price is ultimately formed by the convergence of all investors' expectations, and investors' behavior intervenes in that process [22] . To explain investors' behavior with respect to the different responses to earnings news by the market sentiment with trend, we employ the notion of "investor inertia," known pervasively for a type of cognitive bias by which investors suffer from erroneous decision making. Extant studies suggest that people tend to procrastinate and retain their initial decision, and further, that such investor inertial behavior arises largely under a stable environment [3, 37, 46] . In this context, we postulate a continuation of the trend in market sentiment for the stable information environment and pose that a tendency of investor inertia is noticeable when the market sentiment moves in the same direction (does not fluctuate) over a period.
If investor inertial behavior is induced by the market sentiment trend and thus contributes to investors' underreaction to earnings information, the drift in stock price is systematically related to the trend in market sentiment. Based on investor inertia, we conjecture that when the current market state continues according to its trend (i.e., upward), investors will adhere to their investment decision as they are overwhelmed by their expectation that the sentiment effect has been driving the stock price, and thus their stocks are overvalued [41] . As a result, they do not fully react to earnings information at earnings announcements. To be specific, in terms of market pricing with respect to market sentiment, if the market sentiment has been continuously moving upward, considering a target firm that is over-valued, investors are likely to ignore good news, and thus stock price drift occurs on positive unexpected earnings.
Conversely, if the market sentiment has been continuously moving downward, investors consider target firms that are under-valued and are likely to underreact to bad news. As a result, stock price drift occurs on negative unexpected earnings. Taken together, investor inertia under the market sentiment with trend incurs investors' underreaction to public earnings information (i.e., unexpected earnings), resulting in stock price drift subsequent to the earnings announcement period. Thus, we predict that the magnitude of positive (negative) PEAD would be positively related to the upward (downward) trend in market sentiment, and we hypothesize as follows:
Hypothesis: The magnitude of drift in stock price following earnings announcements is systematically related to the market sentiment with trend.
Methodology
Data and Sample Selection
The sample of this study consists of common stocks for KSE (Korea Stock Exchange)-listed firms between 2002 Q4 and 2017 Q4. Required to measure the standardized unexpected earnings (SUE) by a time series forecast model (see Section 3.2.1), quarterly financial data of at least eight-consecutive quarters should be available. That is, we include any focal firm-quarters that retain the previous seven-consecutive quarter earnings data even if those firms enter or exit at any time during the sample period. However, the interim reports of financial statements have been allowed to be released since 2001 in Korea. For this reason, our main analysis period starts from 2002 Q4.
We retrieve quarterly earnings data, daily stock prices, and other financial variables from the Kis-value II database of NICE Investors Service Co, Ltd. As a proxy for the magnitude of PEAD, we use cumulative abnormal returns over the 60 trading days following the earnings announcement and obtain the earnings announcement dates from the Korean Exchange. Table 1 shows the sample selection criteria. Our sample starts from the current observations of firms listed on the Korean Stock Exchange (KSE), as at 31 December 2017. Then, firms in financial and insurance and with non-December fiscal year ends are excluded. The final sample is 15,315 firm-quarters, restricted to only the firms with both eight-consecutive quarters of earnings and 60-trading days cumulative returns even if those firms enter or exit at any time during the sample period. We winsorize at 1% of the top and bottom in each variable's distribution to attenuate the effect of outliers. We estimate the standardized unexpected earnings (SUE) using a time series forecast of earnings in accordance with prior literature (Foster [14] ; Ball and Bartov [17] ; Nah and Shin [21] . Unexpected earnings (EPS i,t − EPS i,t−4 ) estimated based on random walk assumption are standardized to be those per one unit standard deviation:
, EPS i,t = quarterly earnings per share, EPS i,t−4 = earnings per share in the same quarter in the previous year, and σ_(i,t) = the standard deviation of unexpected (EPS i,t − EPS i,t−4 ) over the prior eight quarters.
Market Sentiment Index
As the variable on market sentiment, we employ the Korean market sentiment index suggested by Kim and Byun [13] . They follow Baker and Wurgler's [47] principal components analysis and create a monthly market sentiment index by using six individual sentiment proxies: (1) monthly trading imbalance of individual investors (BSI), (2) customer expectation index for business cycle (CEI), (3) stock-investing customers' deposits (CD), (4) capital raising ratio of equity shares (SR), (5) turnover ratio of listed stocks (TURN), and (6) market returns of the Korea Stock Price Index (KOSPI). They use these factors to linearly construct a market sentiment index (SENT) following Baker and Wurgler [47] . A high (low) sentiment index indicates investors' optimism (pessimism) about the future performance of firms. This index is deemed to be validated for explaining the market sentiment state in the Korean stock market [13, 44] .
To test our hypothesis, we measure the difference in market sentiment between quarters as a proxy for the market sentiment with trend. Even though the monthly market sentiment is volatile, market mood is perceived over a long period of time. For instance, an expansion or recession period in a macroeconomic cycle is based on time periods of several months or years. For this reason, we posit that the change in market sentiment between quarters will indicate the average continuous direction of the sentiment. Moreover, we analyze our data on a quarterly basis since we examine the magnitude of PEAD in response to investors' underreaction to quarterly earnings information. Therefore, the proxy for the trend in market sentiment is bound by the measurement taken on a quarterly basis.
Model Specification
We run the following regression model to test our hypothesis. To control some estimation biases since our data, as panel data, entail the cross-sectional or time-serial correlation within residuals, we include dummy variables for year and industry in the model. Furthermore, all regression models use t-statistics based on robust standard errors clustered at firm level [48] .
In this model, AR60 represents cumulative size-adjusted abnormal returns (SAR60) and market-adjusted abnormal returns (MAR60), measured over the 60 trading days from the next day of the quarterly earnings announcement. Each cumulative abnormal return is calculated as the sum of the daily abnormal return over the 60 trading days. Size-adjusted daily abnormal returns (SAR) are measured as daily stock returns less the average returns based on firm size. To calculate the average returns based on firm size, we form 10 portfolios by sorting on market value at the beginning of the year and then calculate abnormal returns by subtracting portfolio average returns from firm-specific returns. Market-adjusted daily abnormal returns (MAR) are measured as daily stock returns less average daily stock returns of market. DSUE is the decile ranking (0-9) of SUE divided by 9. PSENT is the average market sentiment of the quarter prior to the earnings announcement period, and ASENT is the average market sentiment of the quarter with the earnings announcement. Our interesting variable is CHSENT, represented by DSENT or CSENT. DSENT denotes the indicator variable equal to 1 if the average market sentiment increases over two quarters (t−1 and t) prior to and at the earnings announcement period and equal to 0 otherwise, CSENT equals the changes in the market sentiment over two quarters (t − 1 and t) prior to and at the earnings announcement period. Importantly, the interaction term (DSUE*CHSENT) captures the incremental effects of the change in market sentiment between pre-and post-earnings announcement periods on abnormal returns, conditioned on the SUE decile rankings. Note that the effects of both the prior-sentiment (PSENT) and the following-sentiment (ASENT) on subsequent abnormal returns are controlled in this regression model as independent variables to capture the distinct effect of market sentiment pre-and post-announcement. If the upward (downward) change in market sentiment incrementally affects the magnitude of positive (negative) PEAD, we expect the slope coefficient of the interaction term to be statistically significant and positive.
We include the following characteristics in the regression model to control for the effects of the variables associated with the magnitude of PEAD: (1) information environment (SIZE, FOLLOW, FOR), (2) market trading frictions (VOLM, VALUE), and (3) audit quality (BIG4). Further, we control for the effects of the variables associated with the abnormal returns [49, 50] : (1) financial profitability and/or firm growth (ROA, MTB) and (2) risk (VOLATI, BETA, LEVER). Specifically, SIZE equals logarithm of the market value, FOLLOW equals the number of analysts' followings, FOR equals foreign investor ownership, VOLM equals logarithm of average trading volume over the quarter, VALUE equals logarithm of average trading value over the quarters, BIG4 denotes an indicator variable for audit firm size which is set to 1 if the auditor is one of Big 4 audit firms (PwC Samil, Deloitte Korea, Samjong KPMG, and Earnst and Young Korea) and 0 otherwise, ROA equals return on assets, calculated as net income to total assets, MTB equals market-to-book value, VOLATI equals stock returns volatility, BETA equals firm beta based on daily stock returns, and LEVER equals debt ratio measured as total liability divided by total assets. Table 2 reports the descriptive statistics for all test variables. Market sentiment variables (PSENT, ASENT, DSENT, and CSENT) show their distribution based on all firm-quarter observations. The mean value of 0.532 on DSENT means that approximately 53% of sample experiences the upward shift of market sentiment at the next quarter. The gap between the mean and median as well as the high standard deviation of the main variable, SUE, and the other control variables such as FOR, FOLLOW, and VOLATI indicate the skewed distribution of the variables. To eliminate any potential bias caused by their skewness, we use the decile rankings of all the independent variables in the regression analysis except for market sentiment variables. Next, Table 3 represents the results of the correlation analysis for the main variables. These results show that unexpected earnings (SUE) and cumulative abnormal returns (SAR60 and MAR60) are highly correlated ( of Spearman = 0.089 and 0.095, respectively), indicating that there exists a drift in stock price related to earnings surprise (shock). Note that both market sentiment variables, PSENT and ASENT, are negatively correlated with size-adjusted abnormal returns (MAR60) and not correlated with market-adjusted abnormal returns (MAR60). However, our key variables, DSENT and CSENT (i.e., the change in market sentiment variables), are positively associated with MAR60 but negatively associated with SAR60. The correlation of Market sentiment variables, PSENT and ASENT, and SUE is not significant, except that ASENT is negatively correlated with SUE. Similarly, both DSENT and CSENT are not correlated with SUE. Overall, the results of the correlation analysis between the change in market sentiment and subsequent abnormal returns following earnings announcements are mixed. However, the results are distinguishable from those on the level of market sentiment, indicating that the effect of the change in market sentiment on subsequent abnormal returns does not subsume the effect of the level of market sentiment at a specific point in time. To verify our hypothesis in the next section, we conducted a regression analysis on the model controlling for a variety of factors affecting abnormal returns. Table 4 provides the regression results for our hypothesis regarding the effects of changes in market sentiment. We measured changes in market sentiment in two ways, as DSENT and CSENT. Where, DSENT denotes the indicator variable on whether market sentiment increases over two quarters (t − 1 and t) and CSENT denotes the change value in the market sentiment over two quarters (t − 1 and t). Our interesting variables are the interaction terms, DSUE*DSENT in Panel A and DSUE*CSENT in Panel B. The coefficient of DSUE*DSENT on size-adjusted abnormal returns (SAR60) is positive and significant at the 10% level (0.0168, t-statistic = 1.85). Moreover, the coefficient of DSUE*CSENT on SAR60 is also significantly positive at the 1% level (0.0196, t-statistic = 2.84). These results are more robust to the estimation by market-adjusted abnormal returns (MAR60). Specifically, the coefficients of DSUE*DSENT on SAR60 or MAR60 are all positive and significant at the 1% level (t-statistic = 4.10 and 3.66, respectively).
Empirical Results
Descriptive Statistics and Correlation Analysis Results
Regression Analysis Results
Notably, the results hold after controlling for the effect of market sentiment at a specific point in time, prior-sentiment (PSENT) and following-sentiment (ASENT).
Since the coefficients of DSUE are positive and significant, these results indicate that the magnitude of PEAD incrementally increases with an (upward) change in the market sentiment, consistent with our hypothesis. Overall, our findings imply that the incremental increase in the magnitude of PEAD is attributable to investors' inertia, which leads them to underreact to earnings information, in line with the direction of change in market sentiment. It is not the effect of mispricing on the market sentiment at a specific point in time. 
Firm Clust. SE Yes Yes
Note: Please refer to the variable definitions in research model 1. The notation *, **, and *** represent significance level at the 10%, 5%, and 1%, respectively.
Prior to the adjustment of such a potential problem through the statistical method, we checked the degree of heteroscedasticity and serial-autocorrelation by using the Durbin Watson [51] test.
The DW value of the Durbin Watson test ranges from 0 to 4. The value near 0 implies positive serial autocorrelation and that near 4 implies negative serial correlation. [52, 53] . The test results on our main hypothesis in Table 4 show that DW-statistics present the value between 1 and 2 (1.884, 1.881), indicating the existence of slightly positive auto-correlation among residuals. Finally, to control some estimation biases since our data, as panel data, entail the cross-sectional or time-serial correlation in error term, we include dummy variables for year and industry in the model. Furthermore, all regression models use t-statistics based on robust standard errors clustered at firm level [48] .
Portfolio Drift Test
While the regression analysis results provide the effect of the change in market sentiment on the stock price drift, a portfolio drift test in this section suggests the economic significance of the accounting earnings information (i.e., SUE) and mispricing due to investors' inertia under the change in market sentiment. Table 5 represents the average abnormal returns on each portfolio, conditional on both SUE quintiles and the change in the market sentiment state (Upward Shift, Downward Shift). Upward (Downward) shifts happen when the market sentiment rises (falls) between the current and the previous quarter. Panel A presents the test results based on the cumulative size-adjusted abnormal returns (SAR60) and Panel B presents the test results based on the cumulative market-adjusted abnormal returns (MAR60). [13] . Upward (Downward) shift denotes when the market sentiment rises (falls) between the current and the previous quarter. The abnormal returns, SAR60 and MAR60, are size-adjusted(market-adjusted) cumulative abnormal returns over each trading day from the day after the earnings announcement date (day 0) for quarter t. Hedge returns for a portfolio of 5-1 indicates the abnormal returns from investment strategy that longs the highest portfolio (SUE5) and shorts the lowest portfolio (SUE1). Please refer to the variable definitions in research model 1.
Given that PEAD shows the magnitude of the gap between cumulative abnormal returns on positive and on negative unexpected earnings, we predict that hedge returns for the portfolio of 5-1, which is the abnormal returns from the investment strategy that longs the highest portfolio (SUE5) and shorts the lowest portfolio (SUE1), is higher in the Upward Shift group than in the Downward Shift group. Consistent with the regression analysis results but only in the test based on market-adjusted abnormal returns (panel B), the result shows the hedge returns for a portfolio of 5-1 when the market sentiment shifts upwardly are higher than those when the market sentiment shifts downwardly. Specifically, hedge returns for stocks in a portfolio with an Upward Shift are 6.93% (t-statistic = 8.19) of MAR60. It is larger than the hedge returns with a Downward Shift (3.49% of MAR60) and those with market sentiment-unconditioned portfolio (4.80% (t-statistic = 9.35) of MAR60). These results indicate that the extent of PEAD systematically differs by the change in market sentiment and increases with the upward change in market sentiment. However, such an argument is not evident in size-adjusted abnormal return (SAR60)-based test in Panel A, because the higher PEAD with upward shift of market sentiment occurs only in the two lowest SUEs and by and large, is not significant in high SUEs. Considering the portfolio drift is testable regardless of any other factors on PEAD, this result is acceptable to such a degree that our hypothesis is partially supported. Finally, our findings suggest that understanding accounting-based earnings information beforehand is important in order to avoid suffering from mispricing due to investor inertia on market sentiment.
Additional Test: Asymmetric PEAD
According to Mian and Sankaraguruswamy [44] , market sentiment differently affects the magnitude of PEAD by the level of unexpected earnings. They argue that when market sentiment is high, investors overreact to positive unexpected earnings but underreact to negative unexpected earnings. By contrast, when market sentiment is low, investors overreact (underreact) to the negative (positive) unexpected earnings. Accordingly, we expect the effect of the change in market sentiment on the magnitude of PEAD to also be asymmetric by the level of unexpected earnings. However, the results show that PEAD due to investor inertia is asymmetric by the level of unexpected earnings. We include the changes in the market sentiment conditional on positive and negative unexpected earnings as independent variables and regress them on subsequent abnormal returns following an earnings announcement (i.e., SAR60 and MAR60).
The results are presented in Table 6 . Panel A and Panel B represent the regression results on DSENT and CSENT, respectively. The coefficients of positive unexpected earnings (DSUE(Pos)) and the interaction terms of market sentiment conditional on the positive unexpected earnings (DSUE(Pos)*DSENT or DSUE(Pos)*CSENT) are all statistically significant on the abnormal returns (SAR60 and MAR60). While the coefficient of the negative unexpected earnings (DSUE(Neg)) and interaction terms of market sentiment conditional on the negative unexpected earnings (DSUE(Neg)*DSENT or DSUE(Neg)*CSENT) are not significant. Only the terms, DSUE(Neg) and DSUE(Neg)*CSENT, regressed on MAR60 are significant, as presented in panel B. Collectively, the effect of the change in market sentiment on PEAD varies with the direction of unexpected earnings, but the significance of those results is weak. This implies that stock price drift due to underreaction to earnings information with regard to the investor inertia is relatively dominant for positive unexpected earnings. Note: Please refer to the variable definitions in research model 1. The notation *, **, and *** represent significance level at the 10%, 5%, and 1%, respectively.
To confirm this asymmetric PEAD on unexpected earnings, we examine the stock returns for each cumulative trading day following the earnings announcement date with a 10-day interval. In this test, we use portfolios with the highest and the lowest SUE to more clearly identify the relation between unexpected earnings and the change in market sentiment. As denoted in panel B of Table 7 , the market-adjusted abnormal returns only on positive unexpected earnings (SUE5) are incrementally high for portfolios with an upward change in market sentiment, whereas those of negative unexpected earnings (SUE1) does not show higher drift magnitude due to the change in market sentiment. For 60 trading days following the earnings announcement, cumulative market-adjusted returns (MAR60) on SUE5 increase to 3.75% from 3.21% when conditional on an upward shift in the market sentiment, indicating that the upward change in market sentiment affects the magnitude of PEAD on positive unexpected earnings. However, for our sample, cumulative size-adjusted returns on unexpected earnings (SUEs) seem to be unconnected with PEAD due to a shift in market sentiment. These results are all but in line with those of the regression analysis in Panel A of Table 6 , which shows the estimates of unexpected earnings (SUEs) and the interaction terms of DSENT are not significant or statistically weak. Overall, the results support in part the argument that the magnitude of PEAD on earnings information with regard to the investor inertia exists asymmetrically with the direction of unexpected earnings. 
Additional Test: The Effect of Prior-Sentiment and Following-Sentiment on PEAD
This section discusses whether the extent of the PEAD is systematically different by the market sentiment during pre-and post-earnings announcement periods. Since the change in market sentiment is measured as the difference between prior-sentiment level and following-sentiment level, it is possible that the magnitude of the drift in stock price by the change in market sentiment subsumes the independent effect of prior-sentiment or following-sentiment. Moreover, previous studies have documented the market sentiment effect on stock reaction or long-term stock returns in terms of prior-sentiment, as delineated in Section 2.
However, there remains a question of whether investors' optimism due to high market sentiment following an earnings announcement (i.e., following-sentiment) significantly influences stock price drift regardless of the level of prior-sentiment. If investors pass over the information implied in prior-sentiment or prior mispricing and thus naively form their belief based on the following-sentiment when they predict future performance, then their higher optimism due to high following-sentiment may cause the higher magnitude of stock price drift.
Thus, we conjecture that the relation between the magnitude of PEAD and market sentiment varies with not only the prior-sentiment but also the following-sentiment. More specifically, we predict that while the magnitude of PEAD decreases with prior-sentiment, the magnitude of PEAD increases with following-sentiment. To test our conjecture, we implement the following regression models. First, we test the incremental effect of prior-sentiment (PSENT) on abnormal returns while controlling for following-sentiment (ASENT) and the other determinants of PEAD:
Next, we also test the incremental effect of following-sentiment (ASENT) on abnormal returns while controlling for prior-sentiment (PSENT) and the other determinants of PEAD:
We intersect the unexpected earnings variable (DSUE) with the market sentiment variables (PSENT or ASENT) to capture the incremental effect of market sentiment on PEAD. If the state of market sentiment for pre (post)-earnings announcement periods incrementally affects PEAD, the coefficient of DSUE*PSENT is significantly negative, and that of DSUE*ASENT is significantly positive. Table 8 presents the regression results. Panel A reports the results for the effect of prior-sentiment. The high prior-sentiment conditional on DSUE has mitigating effects on abnormal returns, as denoted by the significant negative coefficient of DSUE*PSENT (−0.0299, t-statistic= −4.37), indicating that prior-sentiment lowers the magnitude of PEAD. On the contrary to this, for the following-sentiment in Panel B, DSUE*ASENT is positive and statistically significant (0.0140, t-statistic = 2.20). The test results in Panel B are also similar with those in Panel A. These results imply that only following-sentiment is an influential factor on PEAD and not prior-sentiment. Note: Please refer to the variable definitions in research model 1. The notation *, **, and *** represent significance level at the 10%, 5%, and 1%, respectively. All regression models use t-statistics based on robust standard errors clustered at the firm [48] and include year fixed effects.
Additional Test: The Effect of the Change in Market Sentiment on ERC(Earnings Response Coefficient)
Since PEAD is attributed to the investors not having a sufficient reaction to earnings news at the announcement date, in this section we examine the earnings response coefficient by the change in market sentiment. If investor inertia under the market sentiment change truly affects the extent of the stock price response, investors should respond less to earnings information when the market sentiment is rising continuously around an earnings announcement period.
To address our conjecture, we conduct a regression model as follows.
where, AR3 represents cumulative size-adjusted abnormal returns (SAR (−1, +1) measured over the three trading days around the quarterly earnings announcement date (0). Other variables are identical to the main models in this study. Still, the interaction term (DSUE*CHSENT) captures the incremental effects of the change in market sentiment between pre-and post-earnings announcement periods on abnormal returns, conditional on the SUE decile rankings. If investors' response to earnings information lowers due to investor inertia when the market sentiment upwardly changes, we expect the slope coefficient of the interaction term to be significantly negative. Table 9 provides evidence that the change in market sentiment has no incremental effect on stock price reaction around the earnings announcement period. As presented, the coefficients of DSUE*CHSENT are negative but not statistically significant, while the coefficient of DSUE is significantly positive. This indicates that investors' response to the earnings announcement may be less when market sentiment changes, supporting the investor inertia hypothesis, but the extent is not statistically significant. Note: Please refer to the variable definitions in research model 1. The notation *, **, and *** represent significance level at the 10%, 5%, and 1%, respectively.
Conclusions
This study investigated whether the magnitude of stock price drift is systematically different by the change in market sentiment. Positing that the continuation of the directional market sentiment influences investors' inertial behavior, which causes an underreaction to earnings information, we then conjectured that the post-earnings-announcement drift is systematically associated with the change in market sentiment. We employed the composite index suggested by Kim and Byun [13] as a proxy for market sentiment. To test our hypothesis, we conducted a portfolio drift test and a regression analysis using financial data from 2002 Q4 to 2017 Q4 in the Korean stock market (KSE).
Our results showed that the subsequent abnormal returns following an earnings announcement incrementally increase with the change (especially upward shift) in the market sentiment. Note that this result holds even after controlling for the effect of prior-or following-sentiment on abnormal returns. Our findings suggest that the change in market sentiment is significantly related to the PEAD, which results from the market's underreaction due to investor inertia. However, this result does not subsume the effect of prior-or following-sentiment on PEAD. Further, we showed that this result is significant just for positive unexpected earnings, indicating asymmetric PEAD due to investor inertia in the direction of unexpected earnings.
Our paper is distinctive from previous research in that we documented that PEAD is affected by the change in market sentiment, just not market sentiment for a specific point in time (i.e., prior-sentiment or following-sentiment). Our findings are useful for researchers as well as professional investors interested in understanding stock price behavior from intrinsic firms' value and trying to capture abnormal returns from market mispricing. With respect to this, we emphasize on understanding of accounting earnings information which implicitly signals future earnings.
Conclusively, by linking PEAD as one market anomaly with investor inertial behavior under changing market sentiment, our findings shed light on the relation between investor's cognitive biases in a certain environment and market anomalies. In this respect, we proposed some thesis on differential inertia effect by investor sophistication in a capital market. Specifically, prior research has documented that foreign investors are relatively superior to other investors in the emerging market. Thus, we suggest that whether they play a role in mitigating indeed PEAD magnitude due to inertia behavior is feasible as future research.
To summarize, investors are biased toward the conventional belief based on market sentiment when processing earnings information. Where, to explain market inefficiency under market sentiment change, we adopted investor inertia concept. However, ultimately what we emphasize is the role of accounting information content which involves the information about future earnings to improve market efficiency. In this respect, we suggest that properly understanding the accounting information is the instrumental factor that enables the capital market to be sustainable with the stock market working efficiently.
Most of the behavioral finance-related literature tests the hypothesis by using a single factor or multi-factors model and forming portfolios based on the explanatory variable level [54, 55] . However, we consider that analyzing by regression model in an attempt to test the PEAD phenomenon, even though latently caused by investor cognitive bias, makes the internal validity of our research more enhanced. Nevertheless, we acknowledge such a limitation of our paper and encourage the extended research to use a modelling framework (i.e., behavioral model) in order to intensify our thesis.
